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Abstract of the contribution: This contribution discusses characteristics of QoS marking for B-type QoS profile and proposes that the PCF generates QoS marking for B-type QoS profile.
1. Introduction

In the Agreements on Key Issue #2: QoS framework, two types of QoS Profile are defined. See exerpts as follows:
11. A-type NAS-level QoS profile has standardized QoS characteristics.
12. B-type NAS-level QoS profile has QoS characteristics of which QoS parameters are dynamically signalled over NG2.
For NAS-level QoS profile, the definition is:

NAS-level QoS profile consists of QoS characteristics and QoS marking, which is a scalar value.
Then it can be seen:

1) For A-type NAS-level QoS profile, QoS marking can be a standardized value. 

2) For B-type QoS profile, QoS marking needs to be generated dynamically. 
The contribution provides some considerations on QoS marking for B-type QoS profile.

2. Discussion

It can be noticed that a QoS marking is related to a set of QoS characteristics, which is independent of a PDU session or a UE.

Observation 1: QoS marking is only related to a set of QoS characteristics, which is defined in a way quite similar as QCI in EPS. 

In figure1, several reference points and the processes in (R)AN for QoS implementation are shown according to the interim agreements on QoS KI.
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Figure 1

When the (R)AN receives a DL QoS Flow, it binds the QoS flow to access-specific resource based on NG3 QoS marking and NG3 tunnel, so the value of the NG3 QoS marking shall be unique at least in a PDU session scope when being allocated.

Observation 2: The QoS making shall be unique within a PDU session scope.
As shown in figure1, QoS marking needs to be transferred over NG4, NG2 and NG1. The QoS marking can be generated by PCF, AMF or SMF. However, since QoS belongs to the scope of Session Management, if considering the functional decoupling, it is not appropriate to generate QoS marking by AMF.  

Observation 3: It is not appropriate to generate QoS marking by AMF.
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Figure 2
As shown in figure 2, for multi-home PDU session scenario, different IP anchors may be controlled by different SMFs, e.g. in Inter SMF handover scenario. If the QoS marking is generated by SMF, then for the different QoS characteristic, different SMFs may generate the same QoS marking, which disobeys Observation 2. 
Certainly, it can be guaranteed that the QoS marking is not replicated in a PDU session scope through the interactions among different SMFs or taking different segments for QoS marking in different SMFs, but it obviously increases the system complexities.
Observation 4: It is not appropriate to generate QoS marking by SMF.

For Observation 1, QoS marking is only related to a set of QoS characteristics, which is similar as QCI in EPS, so it is applicable for the PCF to generate the QoS marking; 
For Observation 2, it can be satisfied if the PCF generates QoS marking.
Proposal: The PCF generates QoS marking.
An exception is that in the case of static policy, similar as defined in EPC, is to be supported, the QoS marking for the static QoS policies may need to be configured in the SMF. There are potential conflicts between the QoS markings generated by the PCF for dynamic QoS policies and the QoS markings configured in the SMF for static QoS policies. How to guarantee the QoS marking to be unique within a PDU session is up to the network configuration.
3. Proposal

It is proposed to generate QoS marking by the PCF for dynamic QoS policy.
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For an UL Packet, the RAN determines the NG3 QoS marking and selects the NG3 tunnel based on information received from the Access Stratum
For an DL Packet, the RAN binds QoS Flows onto access-specific resources based on the NG3 marking and the corresponding QoS characteristics provided via NG2 signalling, also taking into account the NG3 tunnel 
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